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Introduction 23
The use of intramedullary (IM) devices has expanded in recent years to include the distal 24 fibula, in tandem with the move towards minimally invasive surgical approaches in other 25 areas of orthopaedic surgery. Ankle fractures are amongst the most common 26 musculoskeletal injuries treated with an operation. [1] [2] [3] Conventional surgical treatment is 27 open reduction followed by internal fixation using plates and screws as described by the AO 28 Pritchett [7] described treatment of unstable ankle fractures using percutaneously inserted 84 3.2mm Rush Rods. Rush rods are steel rods with a chisel-like tip that can be inserted into 85 the intramedullary space without reaming. After pre-contouring, the Rush rods were 86 inserted through a drill hole made at the tip of the fibula. Patients were allowed to weight-87 bear as tolerated with aids; the use of cast immobilisation was unclear from the authors' 88 technical description. 89
Knowles Pins (Zimmer, Warsaw, IL) 90
The Knowles pin was used to stabilise fibular fractures in a 45 patient cases series. [14, 20] 91
Knowles pins are collared pins that are partially threaded from tip to midshaft, made from 92 stainless steel. The authors describe an extensile approach in their article, making an 93 incision from the tip of the fibula extended 1 cm proximal to the fracture to facilitate direct 94 fracture reduction using a bone holding forceps. The entry drill hole was made 2mm medial 95 to the tip of the fibula. 96 ANK Nail (manufacturer unspecified) 97
The ANK Nail was a steel rod with a curved anterior limb and distal loop for additional 98 fixation to the tibia conferring "stability" to the syndesmosis[10] (Figure 1 ). The device was 99 not fixed proximally. The authors approached the fibula using a linear incision placed along 100 the lateral malleolus, curved anteriorly (reverse 'J' incision) to expose the anterior tibio-101 fibular junction. This incision facilitated fixation of the implant to the tibia distally. FractureM A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT 6 reduction was achieved under direct vision and maintained with a bone-holding forceps. 103
The nail was inserted over a standard K-wire. 104
Inyo Nail (Richards Medial Company, Memphis, Tennessee, USA) 105
The Inyo Nail was trialled by McLennan et al. [9, 21] This device relied on its wedge design for 106 improved bone contact within the metaphyseal bone. It was a 90mm v-shape, tapered nail 107 made from malleable stainless steel (ATSM F138), with holes present in the broadened 108 distal end to facilitate removal should this be required (Figure 2 ). To allow implantation the 109 distal ridge of the lateral malleolus was osteotomised via a linear 2-3cm incision. The 110
Intramedullary canal was then prepared with a 2.3mm dental burr prior to nail insertion 111 over a Steinmann Pin (Zimmer, Warsaw, Indiana). 112
Epiphysa fibular nail (manufacturer unspecified) 113
The Epiphysa fibular nail is described by Francois et al [15] for in a 39 patient case series. 114
The device is a smooth straight rod with a round profile and threaded head that was 115 available in three different lengths. The head engages the metaphysis but the device is not 116 fixed proximally. The exact surgical technique is unclear from the article. The Acutrak plus compression screw is a fully-threaded, cannulated, tapered, headless 149 screw with a variable pitch measuring 5mm at its tip, and expanding to 6.5mm at its tail. The 150 screw is inserted over a guide pin. Fixation using this implant is described by Lee et al.[18] In 151 their study, the authors exposed both the tip of the fibula and the fracture site to permit 152 accurate fracture reduction with bone holding forceps while the screw was being inserted. The majority of authors describe closed reduction and a percutaneous approach to the 186 fibula for introduction of their specific implant. Generally, the rate of wound complications 187 reported was higher for the plate group in studies using a comparator. • Studies conducted on patients with unstable fracture of the distal fibula (lateral malleolus).
• Experimental studies
• Insufficient data to allow analysis
• Studies with Duplicate Techniques by a single group of authors
• Intramedullary devices described for use in the tibia
• Intramedullary devices described for proximal fibula/diaphysis
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• The design failure of some of the older devices has resulted in them being phased out 1
• Most devices can be inserted percutaneously 2
• Modern device control for rotation with cross locking screws or taper fit 3
• There is a need for adequately powered, scientific trials and biomechanical studies.
